1. Introduction Tubular materials are attracting much attention since car bon nanotube was found by Iijima. 1) Since then, various other inorganic hollow tubes have been exploited for boron nitride, 2),3) silica, 4) -8) titania, 9) -2) vanadium oxid13) and so on, although their dimensions are widely varied. Unique tubular structures are potentially useful for applications such as catalyst carriers, sensors, electronic devices and storage and release systems. 8), 13) On the other hand, the template-directed sol-gel synthe sis of inorganic materials can give wide-ranging materials with various external shapes and internal structures. The mesoporous silica MCM41 first developed by Mobil is one of the most successful examples of controlled structure. 14) In this case surfactant assemblies acts as a template for hex agonally packed mesopores. As for synthesis of tubular materials, various organic and inorganic templates have been used associated with sol-gel synthesis. For example, hollow tubes of amorphous silica have been prepared by us ing the external surface of self-assembled phospholipid fi bers, 4) organic gel filaments, 5) viroid cylinders, 6) anodic alumina nano-array, 7) and cylindrical assemblies of surfac tant. 8)
The use of such specialized molecules or arrays men tioned above, however, has the potential drawback that the costs associated with scale-up are likely to be highly prohibi tive. Thus, the process by Nakamura and Matsui on the formation of silica tubes from C2H5OH/H2O/NH3 aq./ Si(OC2H5) 4. (tetraethyl orthosilicate; TEOS) mixtures that contained a small amount of a simple organic acid (for example, racemic dl-tartaric acid), is particularly interesting. 15) Although they speculated that the chains of hydrogen-bonded dl-tartaric acid molecules act as a tem plate for the deposition of the silica tube, the present Process of TiO2 tube formation using ammonium dl-tartrate crystal template . 
